Objectives Ethnic inequalities in health (EIH) are unjust public health problem that emerge across societies. In Israel, despite uniform healthcare coverage, marked EIH persist between Arabs and Jews. Methods We draw on the ecosocial approach to examine the relative contributions of individual socioeconomic status (SES), psychosocial and health behavioral factors, and the living environment (neighborhood problems, social capital, and social participation) to explaining ethnic differences in self-rated health (SRH). Data were derived from two nationwide studies conducted in 2004-2005 of stratified samples of Arabs (N = 902) and Jews (N = 1087). Results Poor SRH was significantly higher among Arabs after adjustment for age and gender [odds ratio and 95% confidence interval (CI) = 1.94 (1.57-2.40)]. This association was reversed following adjustment for all possible mediators: OR (95% CI) = 0.70(0.53-0.92). The relative contribution of SES and the living environment was sizable, each attenuating the EIH by 40%, psychosocial factors by 25%, and health behaviors by 16%. Conclusions Arabs in Israel have poorer SRH than Jews. Polices to reduce this inequality should mainly focus on improving the SES and the living conditions of the Arabs, which might enhance health behaviors and well-being.
Introduction
Ethnic inequalities in health (EIH) represent a persistent, complex public health problem in many countries (Nielsen and Krasnik 2010) . Racial or ethnic minority status is related to higher morbidity and mortality compared with majority groups (Bombak and Bruce 2012; Dinesen et al. 2011; Krieger et al. 2011; Williams and Collins 2001) . From human rights perspective, EIH are unjust and it violates the basic right to health and should be eliminated (Braveman 2014) . While countries strive to tackle EIH, policies have not always focused on improving minorities' health (Lorant and Bhopal 2011) . Partly, this was due to earlier assumptions about what explains EIH-assumptions that pathologized ethnic minorities, stigmatized them by labelling them as sick, or blamed them for transmitting diseases (Nazroo 2003) . Research in social epidemiology has shifted this discourse to focus on the social, economic, and political determinants of minorities' health.
shaping these determinants of health among minorities this encouraged the emergence of different approaches to studying EIH. Material approaches assume that socioeconomic status (SES) has a major role, as ethnic minority groups are often concentrated in low socioeconomic areas and live in poverty. Both institutional discriminations at the policy level and interpersonal discrimination limit the educational and work opportunities among minorities, which relegate them to poverty (Krieger et al. 2011) . Psychosocial approaches assert that absolute income is not sufficient to fully explain health inequalities, and draw on a relative income approach; that is, considering income inequality and one's own income relative to others can elevate stress, while material resources and social support might be limited (Wilkinson and Pickett 2010) . Based on this approach, higher exposure to stress and higher vulnerability among minorities adversely affect health (Krieger et al. 2011) , both through biological, neuropsychological mechanisms, and indirectly through risky behaviors such as smoking (Mindell et al. 2014) . Other approaches relate to the social and structural living environment, emphasizing the role of neighborhood SES, community social cohesion (Daoud et al. 2016) , and social capital Kawachi et al. 1999) in explaining health inequalities, although the role of social capital remains controversial (Uphoff et al. 2013 ).
The ''ecosocial'' approach (Krieger 1999) attempts to integrate insights from multiple perspectives on EIH while emphasizing contextual root causes of the ethnic and racial inequalities in health. EIH are complex, socially constructed, and embedded in the historical, political, and social determinants of health in a specific country context (Krieger 1999) . Discriminatory policies situate minorities low in the social hierarchy (Krieger et al. 2011) , creating deprived social and structural living environments that determine poor health (Williams and Collins 2001) . Minorities in different countries experience these underlying causes at different levels, depending on their specific context (Krieger 1999) . Thus, understanding countryspecific EIH requires clarifying the mechanisms of inequality as they function in that context. Most research on the pathways to EIH has been conducted in North America and Europe (Moubarac 2013) ; less is known about these pathways in other societies.
In Israel, the historical-socio-political context and the ethno-cultural composition of Jewish majority and Arab minority, and the long-lasting Palestinian-Israeli conflict make Israel a setting of interest to study EIH. While in many countries, minorities comprise mostly new immigrants, Arab citizens of Israel are native-born people who became a minority after the establishment of the state in 1948 (Ghanem 2002 ). This makes their profile unique compared with immigrant ethnic minorities, but similar to the context of indigenous populations, and their case can be examined without confounding by immigration. Arabs were under military administration for about 18 years after the establishment of the state of Israel, which had large tremendous effects on the economic development of this population (Lewin-Epstien and Semyonov 1994) and hindered political and social integration (Ghanem 2002) . This fostered economic and social enclaving, which helped them to survive, but also limited their financial prospects in the long term (Lewin-Epstien and Semyonov 1994) . With few exceptions, Arabs and Jews are also enrolled in separate public education systems, with Arab schools suffering from discrimination in budgets and resources (Abu-saad 2004) . In addition, land confiscations and changing social class among Arabs have been accompanied by social and lifestyle transitions that may have affected their health (Daoud et al. 2009b) . Arabs now comprise 20.8% of the population (Central Bureau of Statistics 2016), but have lower SES compared with their Jewish counterparts: lower education (Abu-saad 2004), higher unemployment rates or employment in unskilled or low skilled professions, low-income level (about 34% below the national average), and high poverty rates (54% compared with 19% of all families in Israel) (Institution for Social Security 2015). There are also huge gaps in living conditions between the groups, as Arab neighborhoods are characterized by high poverty and neighborhood problems, including crime, violence, and road safety issues the inter alia related to reduced social cohesion and social capital Obeid et al. 2014) .
The Jewish majority currently comprises 75% of the population, Israeli-born individuals, mostly descendants of immigrants, or immigrants. During the first two decades after its establishment, Israel absorbed close to one million Jewish immigrants, and many of them refugees from Europe and Arab countries (Shuval and Anson 2000) . The state invested many resources in employment, housing, and health for them (Shuval and Anson 2000) . Over the years, fundamental transitions have taken place in the social and economic structures of Israel. It has been noted that Israel's economy developed rapidly, mainly due to advances in industry and technology, and mainly in the Jewish sector, suggesting elevating its standard of living (Shuval and Anson 2000) .
The 1995 National Health Insurance Law aimed to reduce health inequalities among all Israeli citizens through universal health coverage was enacted. Every resident is now entitled to a uniform basic basket of services. Yet, because some require co-payment and other services or therapies are available only via supplemental insurance or privately, Arabs face more obstacles in accessing health care services (Filc 2010 
Conceptual framework
Drawing on the ecosocial approach (Krieger 1999) , we aimed to examine a combination of individual factors, as well as social and structural aspects of the living environment as a means of explaining EIH between Arabs and Jews in Israel.
Our conceptual framework ( Fig. 1 ) includes individual factors: material circumstances, represented by two SES measures (education and income); psychosocial factors reflecting higher stress (Krieger et al. 2011 ) and lower social support (Osman et al. 2017) ; and poorer health behaviors (Mindell et al. 2014) . The social and structural conditions of the living environment were assessed by social capital Kawachi et al. 1999) , social participation (Lindstrom et al. 2002) , and neighborhood problems (Steptoe and Feldman 2001) that were adapted to the Israeli context and included questions about crime and violence and safety problems. Neighborhood variables were contextual and measured by direct questions and not aggregated data, and have been used in the previous research in Israel ( Baron-Epel et al. 2005; Daoud et al. 2009b; Obeid et al. 2014; Soskolne and Manor 2010) .
Methods

Data
Data were obtained from two nationally representative samples of Jewish (Soskolne and Manor 2010) and Arab (Daoud et al. 2009a ) populations in Israel. In each study, one adult aged 30-70 was selected from each sampled household, with a male and a female selected at alternate households. A similar sampling strategy and a core questionnaire were used in both studies, which were conducted in [2004] [2005] . Jewish participants were interviewed in Hebrew or Russian [for immigrants from the former Soviet Union (FSU)]. The response rate was 68% (Soskolne and Manor 2010) . For the current analysis, we excluded Jewish immigrants arriving after 1990 from FSU, because they differ culturally from the ''veteran'' Jewish population, and their health status in the first decade after immigration was poorer, largely due to conditions in their countries of origin (Shuval and Anson 2000) . The Jewish sample, therefore, included only Israeli born or veteran immigrants (N = 1104). Interviews with Arabs were conducted in Arabic, reaching a response rate of 78%, with a total of 902 participants (Daoud et al. 2009a ).
Both surveys were conducted within the ''1948 borders'' of Israel and included only localities of 5000 residents or more. The surveys are representative of the respective Jewish or Arab populations in Israel by gender, age, and education, except those living in small villages. More details are available elsewhere (Daoud et al. 2009b; Soskolne and Manor 2010) . Both studies were approved by the Institutional Ethics Committee at Hadassah-Hebrew University Medical Centre, Jerusalem.
Study measures
Self-rated health (SRH) The dependent variable of SRH, an important measure of health that is predictive of mortality in different communities (Idler and Benyamini 1997) (Idler and Benyamini 1997) . Answer categories were dichotomized into Good (''Excellent''/''Very good'') and Poor (''Fair''/''bad''/ ''Very bad''), as has been done in many studies (Idler and Benyamini 1997; Manor et al. 2001; Nielsen and Krasnik 2010) . Ethnicity this primary independent variable was determined by the participant's self-reported ethnic identity.
Demographic control variables were gender and age (a continuous variable).
Groups of potential explanatory variables The study included two groups of individual factors and social and structural factors of the living environment, presented in Appendix 1 in supplementary material.
Data analysis
There are numerous ways of measuring social inequalities in health. We focused on evaluating the odds of poor SRH among the two ethnic groups. Our analytical approach involved examining the relative contribution of potential mediators in the association between ethnicity and SRH. These variables were grouped into the following: individual factors, including SES; psychosocial factors; health behaviors; and the social and structural living environment (social capital, social participation, and neighborhood problems), which were measured by direct questions and not aggregated data and present the participant's perceptions of the neighborhoods. The analysis was conducted in stages. First, we compared Arab and Jewish participants, examining associations between ethnicity, SRH, and the explanatory variables. Then, we examined potential interactions between ethnicity, SRH, and age, and then between ethnicity, SRH, and gender. We found no significant interactions. Our analysis was, therefore, based on the overall study sample, namely, both genders and all age groups.
We focused on variables significantly associated (P \ 0.05) with ethnicity and/or SRH. We checked potential collinearity between these variables; none were correlated above our pre-specified threshold of 0.6. The three social capital variables ('fairness', 'mutual help', and 'trust') and 'smoking' were not associated with SRH or ethnicity and were excluded from the multivariate logistic regression modelling.
Our strategy of analysis for exploring potential mediators of the association between ethnicity and SRH has been used in the previous studies on pathways to explaining inequalities in health (Skalicka et al. 2009; van Oort et al. 2005) . We conducted different logistic regression models in the multivariate analysis. Initially, we examined ''minimally adjusted odds ratio'' for ethnic differences in poor SRH (Model 1), adjusted only for age and gender. Subsequent models included groups of explanatory variables: SES (Model 2), psychosocial factors (Model 3), health behaviors (Model 4), and the social and structural environment (Model 5). The final model included all variables (Model 6). Each model was adjusted for age and gender. The reference group for ethnicity was Jews. The relative contribution (%) of each of the groups of variables to explaining EIH was calculated based on differences in the odds ratio (OR) between the unadjusted model (Model 1) and each of the ORs in the following adjusted models. Analyses were conducted using SPSS v23.
Results
Poor SRH was higher among Arabs than Jews: 36.3% versus 28.9% (P B 0.001). Arab participants had lower SES (education and income) compared with their Jewish counterparts ( Table 2) . We also found significant differences between Arab and Jewish participants for most of the study variables. Arab participants also had lower mean scores of social support and social participation, and higher chronic stress and stressful life events. Arabs were also less likely than Jews to report consuming a balanced diet or engaging in weekly physical activity, but did not differ in smoking behavior. Regarding the living environment, Arabs reported lower levels than Jews in two of the measures of social capital ('trust' and 'mutual help'). Almost two-thirds of Arabs and only one-third of Jews reported severe or serious neighborhood problems (Table 1) . Table 2 presents the associations between the study variables and SRH. Poor SRH was higher among: women; participants with lower SES; and those with lower social participation or social support levels, higher chronic stress, and neighborhood problems. Poor SRH was also higher among participants who reported less physical activity and those who reported a less balanced diet.
The relative contribution of groups of explanatory variables to the association between ethnicity and SRH is shown in Table 3 . In Model 1, Arabs reported almost double the odds of poor SRH compared with Jews [Odds Ratio (OR) 1.94 and 95% confidence interval (CI) 1.57, 2.40]. This OR was reduced in Models 2 through 6. Adjustment for SES (model 2) reduced the OR by 41% compared with Model 1, making the association non-significant (OR = 1.15, 95% CI = 0.91, 1.46). Psychosocial factors reduced the OR by 25%, but the association remained significant (Model 3 OR = 1.44, 95% CI = 1.14, 1.82). The effect of health behaviors was smaller: a reduction of 16% in the OR of Model 4 (OR = 1.63, 95% CI = 1.31, 2.03). A large attenuation of Self-rated health (SRH) poor versus good All models are adjusted for age and sex. Model 1-minimal adjustment for age and sex; Model 2-adjusted for socioeconomic status (SES); Model 3-adjusted for psychosocial factors; Model 4-adjusted for health behaviors; Model 5-adjusted for neighborhood social and structural environments; and Model 6-adjusted for all the above-motioned variables 42% occurred in Model 5 following adjustment for the social and structural environment variables of social participation and neighborhood problems (OR = 1.12, 95% CI = 0.88, 1.43). In Model 6, after inclusion of all the variables, the association between ethnicity and SRH was reversed and was statistically significant (OR = 0.70, 95% CI = 0.53, 0.92).
Discussion
This study found poorer SRH in the Arab minority compared with the Jewish majority in Israel. This inequality is consistent with results from studies on minorities in other countries: the UK (Mindell et al. 2014) , USA (Krieger et al. 2011) , European countries (Nielsen and Krasnik 2010) , and Canada, Australia, and New Zealand (Bombak and Bruce 2012) , and confirms consistent findings of the previous studies in Israel (Baron-Epel et al. 2005; Daoud et al. 2009a ). Our study is the first we know of Israel that integrates individual factors with living-environment factors that we considered underpin EIH. Our work revealed that the gap is completely attenuated, and even reversed, after adjustment for all of these explanatory variables. The relative contribution of SES and social and structural living environments was sizable: each attenuated the association between ethnicity and SRH by about 40%. The important contribution of SES to explaining EIH supports findings from different countries-for example, in England (Mindell et al. 2014)-as well as between native-born and immigrant citizens of Belgium (Lorant and Bhopal 2011) and Sweden (Lindstrom et al. 2002) . This might be explained by high concentration of ethnic minorities in lower social classes (Chandola 2001) , similar to the situation in Israel. Our result that SES explains Jewish-Arab inequality might reflect long-term discriminatory policies in education (Abu-saad 2004) and work opportunities that have led to widening income inequality between Arabs and Jews. Others showed that discrimination is related to Arabs' health behaviors (Osman et al. 2017) . While some assume that Arabs have gained protection from an ethnic enclave economy (Lewin-Epstien and Semyonov 1994) , and despite some attempts to provide employment opportunities for the Arabs, our first recommendation for policy initiatives would be to invest in their education system (as Arabs have a separate public schools system) in vocational and professional training, and create better work opportunities to increase income as a means of reducing EIH. The social and structural living environments had a similar impact as SES in explaining EIH. Of the social factors, only social participation was associated with both SRH and ethnicity in our study. This might suggest that increased social participation among Arabs might reduce EIH. Social participation had been an important factor in explaining inequalities in SRH in different countries (Lindstrom et al. 2002) , and was associated with improved SRH in the previous studies in Israel (Daoud et al. 2009a; Soskolne and Manor 2010) . It could be that those who are socially active are more likely to engage in activities that improve health and reduce stress (Lindstrom et al. 2002) . On the other hand, since this is a cross-sectional study, we cannot determine if those who report good SRH are more likely or more able to participate.
In contrast, no association of the other measures of the social environment-that is, the three social capital measures (trust, mutual help, and fairness)-with SRH was found. These measures were not associated with SRH at the bivariate level and were, therefore, excluded from the multivariate models. While this finding echoes the conclusion of one literature review that showed inconsistent results regarding the role of social capital in explaining social inequalities in health (Uphoff et al. 2013) , further studies are recommended.
The other environmental factor that contributed significantly to explaining the reduction in OR of EIH was neighborhood problems. Lack of investment in the infrastructure of Arab towns and villages Lewin et al. 2006 ) might underlie the higher proportion of Arabs reporting 'severe problems' in their neighborhoods. For historical reasons, 85% of Arabs live apart from the Jews; there are only eight mixed towns in Israel. Despite the health benefits of the 'ethnic density effect' (Becares et al. 2009 ), which suggests a protective effect for minorities living in concentrated areas, neighborhood segregation is fundamental to discrimination and a root cause of racial and socioeconomic inequalities in health (Daoud et al. 2016 Williams and Collins 2001) . Likewise, ward economic deprivation in the UK has been associated with poorer health among Pakistani, Bangladeshi, and other minorities (Chandola 2001) . Lower SES in Arab neighborhoods was associated with higher neighborhood problems, increased violence , and lower safety (Obeid et al. 2014) . Based on this, we believe that policies aiming to enhance living conditions in Arab neighborhoods reduce violence, and increase in safety could also lead to reductions in EIH.
In our study, the psychosocial factors of stress and social support contributed less than SES and the living environment to explaining EIH, but did attenuate the association. Chronic stress, such as that arising from work, family, and social difficulties, was higher among Arabs and may reflect the consequences of their lower SES. However, while political conflict is probably a source of chronic stress for both groups, each population may still be affected differently by historical stressors. These may include the political status of Arabs, their trauma due to displacement (Daoud et al. 2012) and systematic or institutional discrimination (Lewin et al. 2006; Osman et al. 2017) , and rapid changes in lifestyle that have likely affected their health (Daoud et al. 2009a ); Jews, meanwhile, faced the horror or legacy of the Holocaust, repeated wars, and major cultural and social transitions following immigration, whether as refugees or otherwise (Shuval and Anson 2000) . However, our findings suggest that the better SRH reported by Jewish participants might have been protected by their higher SES, higher social support, and lower chronic stress in recent decades (Soskolne and Manor 2010) . Other factors include greater availability of, and better access to, social and health care services (Filc 2010) .
The marked ethnic differences in health behaviors we found in our study are similar to those found in nationwide surveys on smoking, obesity, and physical activity (Israel Center for Disease Control 2011). Yet, the health behaviors made little contribution to explaining EIH. It may be that in Israel, structural factors of SES and living environments are substantially more important than individual factors in causing ethnic inequalities in SRH. However, since other research has found marked gender differences in health behaviors within each of the ethnic groups (Israel Center for Disease Control 2011), these differences might have reduced the role of health behaviors in explaining the inequalities in SRH in our study. For example, while smoking is higher among Arab than Jewish men, it is much higher among Jewish than Arab women (Israel Center for Disease Control 2011). These differences would have minimized the effect of smoking in the current study. Since we did not stratify by gender, as we had a limited sample size, we suggest that future studies look specifically at the role of smoking in explaining EIH in Israel. The exclusion of smoking from the multivariate analysis in our study (due to the non-significant associations with ethnicity and SRH) might have affected our results. However, two previous studies in Israel found that the contribution of health behaviors to explaining social inequalities SRH within each of the ethnic groups (Arabs and Jews) was lower than the contribution of SES (Daoud et al. 2009a; Soskolne and Manor 2010) . Furthermore, one study in England found that both SES and health behaviors are important explanatory variables for inequalities in SRH and chronic illness (Mindell et al. 2014) . It might be that smoking is a more important mediator for explaining more 'objective' health outcomes, such as chronic disease. Although SRH has been associated with mortality and morbidity (Idler and Benyamini 1997) , it is a more subjective health outcome (Daoud et al. 2009a) .
Interestingly, in our final model, which included all factors, ethnic inequalities were reversed, suggesting that poor SRH was significantly higher among Jewish participants after adjustment for these various factors. While similar results have been found elsewhere (Mindell et al. 2014) , this might indicate that the explanatory factors we studied fully explained EIH in SRH in Israel, and are likely to explain EIH in other health indicators, as SRH has been associated with mortality and morbidity in many studies (Idler and Benyamini 1997) . This suggests that SRH of Arabs in Israel might be improved, or even surpass that of Jewish Israelis, if individual factors (SES, psychological factors, and health behaviors), as well as social and structural environments are improved. This might also suggest that removing these barriers (individual SES and social and structural environments) might reveal resilience in the Arab community in Israel.
Some limitation can be noted regarding our study. First, due to the cross-sectional design, we cannot determine causality for the associations between ethnicity and SRH. Another limitation relates to sample size. We found no significant interactions between ethnicity and either age or gender, indicating that ethnic inequalities in SRH exist across these groups and that there is no need to stratify our sample by age or gender groups. However, this might also indicate lack of power, as our sample might not be large enough to examine associations between ethnicity and SRH for different gender and age groups. Future research based on larger samples can examine the associations by age and gender groups. More research is also needed into social and structural environments, as our data on the neighborhoods were contextual and not aggregated. A main strength of this study is its reliance on a conceptual framework and the use of nationally representative samples of non-institutionalized, general populations.
Finally, ethnic inequalities are persistent public health problem in many countries, including Israel. Our findings that SES and social and structural environment mainly account for these ethnic inequalities in Israel suggest that policies seeking to raise educational achievement in the Arab minority and increase work opportunities for this group might decrease the income gap and gradually reduce this health gap. Improving the structural and social living environment in Arab neighborhoods is also a valuable policy objective, which might improve health behaviors and psychosocial factors, and could further reduce the unjust ethnic inequalities in SRH.
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